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S U M M A R Y
Millions of low-income people in the world are affected by intestinal parasites. Inexpensive, simple, and
effective techniques for diagnosis are necessary. The spontaneous sedimentation technique in tube
(SSTT), for application in poor healthcare settings and under ﬁeld-work conditions, was described 25
years ago in Peru by Tello. The advantages of the SSTT are its ability to detect the majority of intestinal
parasites, including eggs, larvae, cysts, and trophozoites, and its low cost.
 2012 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Several neglected tropical diseases are underestimated in
developing countries for a variety of reasons, ranging from
theoretical estimates, such as calculating the burden of disease
using a mathematical formula (e.g., disability-adjusted life years –
DALYs),1 to more obvious practical reasons, such as a lack of
screening diagnostic tests, limited access to healthcare facilities for
the affected people, impractical report forms for the documenta-
tion of common diseases by healthcare providers in areas with
limited accessibility (e.g., lack of computerized services), and a lack
of more advanced tests such as molecular biology tools (e.g., PCR or
antigen-based tests), which are costly for these poor communities
and very unlikely to be implemented in the near future.
A major and worse scenario is when the reporting of data for a
certain disease is insufﬁcient, such that it does not fall under the
deﬁnition of a so-called ‘neglected’ disease, since it may not exist in
clinical practice because of a low prevalence or may not be a priority
in a determined healthcare system (e.g., echinococcosis or fasciolia-
sis in Latin America).2 Furthermore, the number of people infected* Corresponding author.
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doi:10.1016/j.ijid.2011.12.017by intestinal parasites, not only soil-transmitted helminthiases, but
also protozoa, tapeworms, Strongyloides, and liver ﬂukes, may be
underestimated based on the parasitological technique in current
use. Nonetheless, major problems in the development of novel
diagnostic techniques to detect a broader spectrum of intestinal
parasites in developing countries are the lack of reproducibility of
advanced techniques in rural areas (e.g., PCR, or antigen-based
detection kits, or implementation of centrifugal procedures), where
the health centers have minimal laboratory equipment, the lack of
peripheral laboratories, and the need for point-of-care testing.
Despite these limitations, another major issue arises when
assessment of cure of infection after therapy is affected by the
low sensitivity of the diagnostic test.
A major public health problem in Peru is not only the high
prevalence of soil-transmitted helminthiases, but also other
intestinal parasites.3 For the above-mentioned reasons, there is
an urgent need to improve detection rates of intestinal parasites in
populations living in extreme poverty; however, such a diagnostic
technique should be of low cost and high sensitivity for success
within the context of a low-income population.
In 1988, a novel technique called the spontaneous sedimenta-
tion technique in tube (SSTT) was described by Tello4 (Table 1) as
an alternative to the FAUST technique (sulfate zinc ﬂotation
technique), which was then in use as the routine procedure at theses. Published by Elsevier Ltd. All rights reserved.
Table 1
Original protocol for the spontaneous sedimentation technique in tube (SSTT) described by Dr Raul Tello in 19884
Procedure steps Description
I. Homogenize stoolsa  Approx. 10 g of feces is mixed with 10 ml of normal saline solution until homogenized (30–60 s)
II. Spontaneous sedimentation  Pour the homogenate into a conical tube (13  2.5 cm; 50 ml capacity) using a ﬁlter (surgical gauze) at the top of the tube
 Discard gauze and ﬁll out tube with normal saline solution; close cap tightly
 Shake for 30 s and leave the tube in the vertical position for 45 min
III. Sediment analysis  Take the sediment from the bottom of the tube using a plastic pipette
 Place 2–3 drops in two smears; add Lugol’s solution to one of them, cover with
cellophane (6  2 cm), and observe under a microscope (100  and 400  )
a It is very important to have the stools homogenized without large particles; it may take longer than 60 s as needed.
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versidad Peruana Cayetano Heredia (UPCH), Lima, Peru. The SSTT
was shown to have greater sensitivity and required less costly
materials. A brief summary of the initial technique as described by
Dr Tello is as follows: ‘‘a 50-ml shaped plastic tube and a surgical
gauze were used to ﬁlter the homogenized stools of patients
infected by intestinal parasites; after ﬁlling the tube with normal
saline solution and allowing it to sediment for 1–2 h, eggs, larvae,
and cysts/trophozoites of protozoa and common intestinal
parasites were seen in all sediments’’. SSTT is called spontaneous
because the homogenized ﬁltered fecal material requires 30–
45 min (the longer the better) to sediment spontaneously without
mechanical intervention or centrifuges.
Over the next 10 years, the SSTT was found to be continuously
superior and more effective in diagnosing intestinal parasites (both
protozoa and helminthes) in comparison to the FAUST technique,
and to be less expensive (Tello and Terashima, personal
communication). In 1995, the SSTT was ﬁnally included into the
set of routine parasitological techniques for the diagnosis of
intestinal parasites at the Institute of Tropical Medicine Alexander
von Humboldt. Its high efﬁcacy for detecting intestinal parasites,
including Fasciola hepatica and Strongyloides stercoralis, has been
widely published in local journals.5–15 More recently, an initiative
among some parasitologists in Peru has recommended this
technique be implemented and used in epidemiological studies
in order to prevent an underestimation of the burden of intestinal
parasites. Because of a favorable background for the use of the SSTT
in ﬁeld conditions and in poor healthcare settings, the objective of
this study was to evaluate the performance of the SSTT when
compared with other parasitological techniques.
2. Methods
The MedLine, LILACs, Google Scholar, LIPECs, and SciELO
databases were searched for relevant information for the period
1988–2011. The inclusion criterion was any study in which theTable 2
Summary of the comparison between the spontaneous sedimentation technique in tube (
zinc ﬂotation technique
Parasites SSTT vs. direct smear test (n =
Helminths
Ascaris lumbricoides 35% vs. 19%; p < 0.001 
Trichuris trichiura 22% vs. 6%; p < 0.001 
Hookworm 7% vs. 3%; p < 0.001 
Hymenolepis nana 7% vs. 4%; p < 0.001 
Enterobius vermicularis 1.5% vs. 0.1%; p < 0.001 
Strongyloides stercoralis 7% vs. 3%; p < 0.001 
Fasciola hepatica NA 
Protozoa
Blastocystis hominis 6% vs. 3%; p < 0.001 
Giardia lamblia 7% vs. 4%; p < 0.001 
Cyclospora cayetanensis 4% vs. 2% (n = 108; NS) 
Entamoeba histolytica/Entamoeba dispar 1% vs. 0.5% (n = 1333; NS) 
EFCM, ether-formalin concentration method; SZFT, sulfate zinc ﬂotation technique; NSSSTT was compared to at least one additional parasitological
technique. The data search was performed by two independent
subjects (JM and LAM). Any disagreement was resolved by
consensus. The Chi-square test or Fisher’s exact test was performed
for the comparison of proportions. A p-value of <0.05 was
considered statistically signiﬁcant. Statistical analysis was carried
out using SPSS 18.0 for Windows (SPSS Inc., 2010).
3. Results
Out of 14 studies collected, only four met the inclusion
criteria.16–19 The SSTT was compared to direct smear exam,
ether–formalin concentration method (EFCM), and sulfate zinc
ﬂotation technique. The SSTT reported higher prevalence rates
than the direct smear test for all detected parasites, as follows:
Ascaris lumbricoides (35% vs. 19%; n = 1441; p = 0.0001), Trichuris
trichiura (22% vs. 6%; n = 1441; p = 0.0001), hookworm (7% vs. 3%;
n = 1441; p = 0.0001), Hymenolepis nana (7% vs. 4%; n = 1441;
p = 0.0001), Enterobius vermicularis (1.5% vs. 0.1%; n = 1441;
p = 0.0001), Strongyloides stercoralis (7% vs. 3%; n = 1441;
p = 0.0001), Blastocystis hominis (6% vs. 3%; n = 1441; p = 0.0001),
Giardia lamblia (7% vs. 4%; n = 1441; p = 0.0008), Cyclospora
cayetanensis (4% vs. 2%; n = 108; p = 0.6), and Entamoeba histoly-
tica/Entamoeba dispar (1% vs. 0.5%; n = 1333; p = 0.09). When
compared to EFCM in 194 samples, the SSTT also reported higher
prevalence rates for all detected parasites: A. lumbricoides (8% vs.
5%; p = 0.3), T. trichiura (10% vs. 5%; p = 0.07), hookworm (0.5% vs.
0.5%; p = 1), H. nana (18% vs. 11%, p = 0.08), E. vermicularis (2% vs.
1%; p = 0.6), Fasciola hepatica (13% vs. 8%; p = 0.1), and B. hominis.
(55% vs. 41%; p = 0.008). Similarly, when compared to the sulfate
zinc ﬂotation technique, the SSTT had higher detection rates for all
detected parasites: A. lumbricoides (6% vs. 4%; p = 0.5), T. trichiura
(0.9% vs. 0%), hookworm (3% vs. 2%; p = 1), H. nana (5% vs. 3%;
p = 0.7), E. vermicularis (4% vs. 3%; p = 1), F. hepatica (0.9% vs. 0%), B.
hominis (34% vs. 3%; p = 0.001), G. lamblia (10% vs. 9%; p = 1), and C.
cayetanensis (4% vs. 2%; p = 0.3). No studies have compared theSSTT) and the direct smear exam, ether–formalin concentration method, and sulfate
 1441) SSTT vs. EFCM (n = 194) SSTT vs. SZFT (n = 108)
8% vs. 5%; p > 0.05 6% vs. 4%; p > 0.05
10% vs. 5%; p > 0.05 0.9% vs. 0%; p > 0.05
0.5% vs. 0.5%; p > 0.05 3% vs. 2%; p > 0.05
18% vs. 11%; p > 0.05 5% vs. 3%; p > 0.05
2% vs. 1%; p > 0.05 4% vs. 3%; p > 0.05
NA NA
13% vs. 8%; p > 0.05 0.9% vs. 0%; p > 0.05
55% vs. 41%; p < 0.05 34% vs. 3%; p < 0.001
NA 10% vs. 9%; p > 0.05
NA 4% vs. 2%; p > 0.05
NA NA
, not signiﬁcant or p > 0.05; NA, data not available from the original studies.
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comparisons between the SSTT and the other techniques is
presented in Table 2.
4. Conclusions
Based on these ﬁndings, the potential of the SSTT as a diagnostic
tool for intestinal parasites in endemic areas is promising, but
further studies are required (e.g., comparison with Kato–Katz
technique and other techniques). The major advantages of the SSTT
technique are its relatively low material cost (approx. US$0.03) and
its simplicity of use in poor healthcare settings; both of these
aspects were built into Tello’s original idea for developing an
alternative diagnostic strategy 25 years ago.
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